This study was carried out to investigate the antibacterial activities of both ethanol and water extracts of Euphorbia hirta against some pathogens: Escherichia coli, Haemophilus influenzae, Klebsiella pneumoniae, Proteus vulgaris, Pseudomonas aeruginosa, Staphylococcus aureus, Salmonella typhi and Shigella dysenteriae. The agar diffusion method was used to determine the antibacterial activities of the extracts against the pathogens while the minimum inhibitory concentration (MIC) was determined by graphical method. Antibacterial sensitivity test indicated that the extracts of E. hirta inhibited the growth of all the organisms to varying degree. Significantly little or no zone of inhibition was observed when E. hirta extracts were tested on H. influenzae. Dry leaf extracts of E. hirta produced the highest zones of inhibition on Salmonella typhi. The dry extracts produced MIC values ranging between 2.78mg/ml to 41.92mg/ml for all the organisms while that of the fresh ethanol extracts ranged from 0.27mg/ml to 20.13mg/ml.
INTRODUCTION
Herbal medicine has been used in many parts of the world as a rich tradition for the treatment of many infectious diseases (Brantner and Grein 1994) . In developing countries, it is estimated that about 80% of the population rely on traditional medicine for their primary health care (Matu and Van Staden 2003) , because of better cultural acceptability, better compatibility with the human body and fewer side effects. However, the last few years have seen a major increase in their use in the developed world (Jigna et al., 2005) . Medicinal herbs have curative properties due to presence of various complex chemical substance of different composition, which are found as secondary plant metabolites in one or more parts of these plants (Kumar et al., 2010) . These plant metabolites according to their composition are grouped as alkaloids, glycosides, corticosteroids, essential oils etc. Euphorbia hirta, is an herb found in many parts of the world (Patil et al., 2009; Ogueke et al., 2007) . Euphorbia hirta belongs to the family Euphorbiaceae. It is a small annual herb common to tropical countries (Soforowa, 1982) . The plant has been used for female disorders but is now more important in treating respiratory ailments, especially cough, coryza, bronchitis and asthma. In India it is used to treat worm infestations in children and for dysentery, gonorrhea, jaundice, pimples, digestive problems and tumors (Kartikar and Basu, 1991) . The plant is also widely used in Angola against diarrhea and dysentery, especially amoebic dysentery. In Nigeria extracts or exudates of the plant are used as ear drops and in the treatment of boils, sore and promoting wound healing (Igoli et al., 2005 , Annon, 2005 . The alcoholic extract of Euphorbia hirta leaves is highly effective against gram positive bacteria and moderately effective against gram negative bacteria. This work was carried out to determine the in-vitro activities of Euphorbia hirta extracts on some clinical isolates.
MATERIALS AND METHODS
Sample Collection: Fresh leaves of E. hirta were obtained from wild strands of E. hirta at University of Agriculture, Abeokuta (UNAAB), Nigeria. The taxonomic identities of these plants were confirmed in the Department of Biological Sciences.
Sources of Test Organisms:
The test organisms used for the study were Escherichia coli, Shigella dysenteriae, Pseudomonas aeruginosa, Staphylococcus aureus, Klebsiella pneumoniae, Proteus vulgaris, Haemophilus influenzae and Salmonella typhi. These organisms were clinical isolates from Federal Medical Centre, Idi-Aba, Abeokuta and Sacred Heart Hospital, Lantoro, Abeokuta. These organisms were re-identified using the standard techniques as described by Cowan and Steel (1965) . They were subcultured on nutrient agar slants and stored at 4 0 C until required for the study.
Sample Preparation and Extraction Procedure:
The leaves of E. hirta were washed after collection and later air-dried, powdered and stored in an airtight container until required.
Extraction from fresh and dry leaves of E. hirta was done with water and ethanol (50%). The mixture was left for an extended period; the extract was filtered and left for 48 hours at room temperature according to the method described by (Ndip et al., 2009 ). 5g of extract was dissolved in 50ml of water and ethanol; this gave 100mg/ml. Thereafter two fold serial dilutions were made from the original stock of 50ml (containing 100mg/ml), according to the method described by Akujobi et al., (2004) , using the solvents to obtain the following concentrations: 100mg/ml, 50mg/ml, 25mg/ml,12.5mg/ml and 6.3mg/ml which were used for the antimicrobial sensitivity test.
Determination of Antimicrobial Assay:
The antimicrobial assay was performed using the agar well diffusion method described by (Ndip et al., 2009; Ogueke et al., 2007) for both the aqueous and ethanol extract. The molten nutrient agar were separately inoculated with 1.5 × 10 5 cfu/ml of the different test organisms from overnight broth cultures and poured into Petri dishes and then allowed to solidify. Wells were prepared in the seeded plates with the help of a cork borer (10mm). 100µl of the extract was introduced into the wells.
The plates were pre-incubated for one hour to allow diffusion of extract before incubating overnight at 37 0 C for 24 hrs. The zones of inhibition that developed were measured in mm. The average of the zones of inhibition was calculated.
Determination of Minimum Inhibitory Concentration:
The minimum inhibitory concentration (MIC) was calculated by plotting the natural logarithm of the concentration of extract against the square of zones of inhibition.
A regression line was drawn through the points. The antilogarithm of the intercept on the logarithm of concentration axis gave the MIC values (Osadebe and Ukwueze, 2004; Ogueke et al., 2007) .
RESULTS

Determination of Antimicrobial Assay Dry Leaf aqueous and ethanol extract:
The antimicrobial activities of E. hirta were assessed using the agar well diffusion method. All the pathogens used in this study were susceptible to both ethanol and aqueous extracts of dry leaf of Euphorbia hirta, the only exception was Haemophilus influenzae which was resistant to the ethanol extracts at concentrations of 6.3, 12.5 and 25 mg/ml.
The results indicated that at 100mg/ml, aqueous extracts of the leaf produced the highest significant zone of inhibition (19.00mm) on Pseudomonas aeruginosa while the least zone of inhibition was observed on Haemophilus influenzae with an average value of 3.67mm. This is shown on Table 1 . Similarly, the effect of the ethanolic extracts of the leaf on Haemophilus influenzae produced the least significant zone of inhibition. However, the highest effect was shown on Salmonella typhi with mean values ranging from 13.33 to 18.33mm at different concentrations. The highest effects of ethanol and aqueous extracts were observed at the highest concentration of 100mg/ml while the least effect was seen in the smallest concentration of 6.3mg/ml. No significant difference was observed on the susceptibility of Klebsiella, E. coli, Shigella spp and Proteus sp. to aqueous extract of E. hirta at 100mg/ml. However, the susceptibility of these organisms was significantly lower than those of P. aeruginosa and Salmonella spp. Higher values ranging from 14.00 to 15.33mm were observed at 100mg/ml while lower values ranging from 6.33 to 13.33mm were observed at 6.3mg/ml. Of all the concentrations with ethanolic extracts, the largest zones of inhibition were obtained at 100mg/ml while the least was obtained at 6.3mg/ml.
Aqueous extract of the fresh leaves at 100mg/ml, had effects on P. aeruginosa as the most susceptible bacterium, followed by S. typhi and S. aureus while H. influenzae was the least susceptible. However with ethanolic extracts Klebsiella pneumoniae showed the highest zone of inhibition of 15.00mm while no significant difference was observed in Shigella dysenteriae and Staphylococcus aureus. At all concentrations, H. influenzae was the least susceptible. Using the 12.5 mg/ml, the maximum antibacterial activity was shown on Proteus vulgaris while lowest effectiveness exhibited on Haemophilus influenzae.
The aqueous extract had widest zone of inhibition on the isolates compared to the ethanolic extracts at 6.3mg/ml while, no significant difference was seen in E. coli, K. pneumoniae, P. vulgaris , S. dysenteriae and Staphylococcus aureus .
Minimum Inhibitory Concentrations of Ethanolic and Aqueous Extracts of Euphorbia hirta:
A regression line was drawn through the points. The antilogarithm of the intercept on the logarithm of concentration axis gave the MIC values (Simone et al., 1998, Osadebe and Ukwueze, 2004) .
The MIC was produced against Pseudomonas aeruginosa with a concentration of 0.27mg/ml by using the ethanolic extract of fresh leaf while the highest MIC was against Haemophilus influenzae with a concentration of 20.13mg/ml. On dry leaf, the lowest MIC was produced against P. vulgaris with concentration of 1.64mg/ml while the highest MIC was against K. pneumoniae with a concentration of 41.92mg/ml. For the aqueous extract, the highest minimum inhibitory concentration of dried leaf was exhibited against P.vulgaris while H. influenzae showed resistance against the fresh extracts. This is shown on Table 3 . 
DISCUSSION
The results obtained indicated that both ethanolic and aqueous extracts of the leaves of Euphorbia hirta inhibited the growth of the isolates used. All the organisms tested were susceptible to both ethanol and water extracts at different concentrations of E. hirta with the exception of H. influenzae which was not susceptible in few cases. This therefore shows that the extract contains substance(s) that can inhibit the growth of some microorganisms. Other workers have also shown that extracts of plants inhibit the growth of various microorganisms at different concentrations ( Ogueke et al., 2007; Akujobi et al., 2004; Nweze et al., 2004, Osadebe and Ukwueze, 2004; Simone et al., 1998) .
Results obtained from dry ethanolic extracts showed that ethanol was better for extraction than water. This is in agreement with the report of Boer et al., 2005 that stated that active components of plants are more soluble in organic solvent.
This finding also agrees with previous report of Okwori et al., 2007 who reported ethanol to be the best solvent for the extraction of most plant active ingredients of medical importance. The high susceptibility of the enteric pathogens to the ethanol and not aqueous extracts of the dry leaves may further support the possibility that the active ingredients may be alkaloid or essential oils (Draughon, 2004) . The inability of the extract to inhibit Haemophilus influenzae may be because it possesses a mechanism for detoxifying the active ingredients in the extract. Some bacteria are known to possess mechanisms in which they convert substances that inhibit their growth to non-toxic compounds for examples S. aureus produces the enzyme penicillinase which converts the antibiotic penicillin to penicillinoic acid which is no longer inhibitory to its growth (Singleton, 1999) .
The observed antibacterial effect on the isolates is believed to be due to the presence of alkaloids, tannins, and flavonoids which have been shown to possess antibacterial properties (Draughon, 2004) . Apart from antimicrobial activity exhibited by tannins, they also react with proteins to provide the typical tanning effect. Medicinally, this is important for the treatment of inflamed ulcerated tissues. Tannins have important roles such as stable and potent antioxidants (Trease et al., 1983) . Most of the organisms used in this study were the causative agents of diarrhea and dysentery, and Euphorbia hirta inhibited the growth of the organisms. This is substantiated by the report of Kokwaro, 1993 which stated that E. hirta can be used in the control of diarrhea and dysentery. Since the plant appears to have a broad spectrum of action, they could be useful in antiseptic/disinfectant formulations and in chemotherapy. The results obtained support the fact that more work needs to be done on the purification, identification and quantification of the active components with the view of their use for in-vivo studies.
CONCLUSION
The aqueous and ethanol extracts of Euphorbia hirta show promise and can form a primary platform as an alternative therapy in the control of enteric pathogens.
